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(57) Abstract: 



PURPOSE: A transdermal iontophoresis formulation 
capable of enhancing drug penetration by 
dissolution of drugs in water supplied to the system 
from a human body by electro-osmosis is provided, 
which has the advantage of having excellent drug 
delivery effects and controlling an administration 





period and current intensity in accordance with the ;;;;;;„ ,i » 

intensity of pain. CONSTITUTION: The patch agent 
comprises coating a mixed solution comprising 20 to 
40%(w/w) karaya gum, pentanyl citrate, sodium 
chloride, a skin penetration enhancer and 40 to 70% 

(w/w) hydrophilic solvent on a PET film on which electrode material is coated. The hydrophilic solvent 
is selected from glycerin or propylene glycol. 
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(51) „ Int. CI. 7 (45) "g-JL^x} 2002^07^27^ 

A61K9/70 (11) ^^S. 10-0345917 

(24) f-^-«J*> 2002^07^1 lU 



(21) 10-2000-0046872 (65) f7flSli ^-2002-0013249 

(22) #€1J*r 2000^08^14^ (43) ^7fl^}- 2002^02^20^ 



(73) 7-^4°-}^ 

7$7] 3j-^S ^]7l5l 341-1 

(72) t^*} 

^7l£uL«g=Al iRKf^ l^-gp^tfa^E 206^-70231 
jj} a] tLig ^ cfl 4^304^406^ 

^7l£jL^AlQjA]-^.pl-i= 1 ^ 872 . 2 
OJAJ^. 

Ai^lHWS^^89-3 

(74) ^91 $m 



£ TgT$st\ n$4\±=, #^#^1 51££H SJfe PET ^4^* ^i-^-g-^H^i^M 

A>olE efl 6 lS(fentanyl citrate)^ -friL^, ^Sf^Sf", 5| ^-41 ^iL^XI (enhancer) $ -§-*flS^€ 
£f-§- OJ H 5L^€ 3sM£M£iilH^ Sfl^S.*!, ^af^ol Aj^j^ ^#*}iH ^7l?>ai 2i^o] 7} 

£ 2 

5fflE|-id 4 <5 lS.e11flS(fentanyl citrate), <>1£t£2E ^ (iontophoresis), 4$ (patch). 
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J?_44 444 

£ l£ £ 4^4 4-f ^ 2)^41 3-8-* *^(flux) 44 4^4^41 tfl$ 7fl^5L^14. 

5L 2fe 4 4^4 s]JM] ^-g-^ ^4 *3j^(flux) 4* 444 ^2flH^14. 

£ 3^ 4 4^41 4^ 3fl*W 44 4^4^ 14* 444 ^2flH0]cf. 

£4c^ 4^ 44^ Al^A><i^7jl( D SC)S ^§4 4443# 444 

£ 5fe 4 4^4 J^^S] 3^M|7H 4^ *3^(flux) 4^1 44^1 4. 

£ 6^ ^44^4^1 (enhancer) 7} ^7}4 sH^l 3 ! ^^i(flux) 4* 444 ^2flS 0 14. 

£7^^ 4^4 44^ ^7fltf(| 2)-§-a1 s] ^i(fiux)4 4# 4#4* 444 ^efl^ol4. 

4 4^4^4# 4#^r-§- 4-§-^H 0 1£°J^( iontophoresis) 41 4«fl €44 *WSiSM S (fent 

anyl citrate)* %*\3, 444^ 4341 44 4 °-S, 7fl44 4^6fl£ 4444 ^1441 47l# f-44 4 

^ 4434^ 4714 ^(electro -osmosis) 41 44 44^4^1 a)a| ^ S ^-s^ o]=§oj ^o} o^o} j=^ 7 }. 
^44^ ^4 0 l*£i^l4i 44 



(iontophoresis)^ 441" *«fl 44* 4#3] f^H^lfe ^A^, ^144^ 

4441 ^ 4^f-4£i *7M?14, 41-^ 0 1 3 1 44*«-* 7fla|| (on/off) 4°-S4 

^4 ^S4°l 514, ^^^l"^* 4^ 7^£ ^-g-A]^ 3.^3. ^ #3 .g. 7>4^^4. »1 3 

4 43*fl«-4l 4444414^ 70\4cfl 44^1 ^4443 44^4^7} 4£ 4#3i ^s^ai^i ^ 

41 tU4 447}- 7^44^4. °14£i314i414ir o]^s.o] ^ fl^o) ^}7l nflS-ofl f^ofl 7 fl^€ A^i 

4^ 441 4#^-§-°- ! l *°1 471 4 (U.S. Pat. 4,911,688, U.S. Pat. 4,968,297, U.S. Pat. 4,602,909), 4 
^4 3} if o\] fl-^ iL-^-^; ^ ^^-S. 4 t=r# (adsorbent pad layer, hydrogel) °] $7flt!:4(U. 

S. Pat. 4,842,577, U.S. Pat. 5,087,241). 4^ B 3i4fe 4#4 ^ *1 4#^-§- OJ 1* ^47lS ^ 

^ "1^S.S5114^» ^4« ^ S14. 



^144(Fentanyl)3l 4^44°H 3l^-(ol^-£ie114^7l- 44) ^^iH cfltt U.S. Pat. 3,164,600, U.S. 

Pat. 4,588,580, U.S. Pat. 5,236,714 ^ U.S. Pat. 4,822,80241 444 &4. 19864 ^4(^3)^1-414 
3114^ ^14 FDA 3 ! *444 19844 PDR (Physician's- desk Reference) 41 71^-5]^ 0.1^ oj^^^^X 

Janssen Pharmaceutica) 41 4*11 (Durogesic) 6 1 4^ ^f^S 4^ 4^1 &4. °ls!4 ^4^X11^ ^1^1 

4^1 44, 4#^E7l- 44 44^ 4^°1 7i4. (Durogesic) £ ^4^11 (enhancer) 41 4# (ethanol) * 

A}^-4^o.4, ^144 -414#(fentanyl-ethanol) -g-^^l 4#44*41 Xi4(U.S. Pat. No. 4,588,580). ^] 
uf o] el 7^ (reservoir) ^Efl 3 ! ^^^a^^^ ^i(flux)7r 44 f-^* 244441^ *^44 £4*1, 4"§- 

^41i Aj-xg-^ o^ #<5 ] 7|7iHi ^-o> ^71 «il^41 ^-4-§-4 7}^a^oi 3_t\, oiel4 7>^-ir #<>m 4 

4S 1993441 3.2l<H5l(Cleary)f- (CygnusAf)^ qO\%-°-S. 444 €44 (fentanyl) 3 s| *M * 7fl44ai4 (U. 
S. Pat. No. 5,186,939). 
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7^^ m 3-S-ol €el*Ka ^#^1 ^l^f 4:M* m *r 91°-^ ^#3^s ^#«H 1 ^ 

£1- ^R> ^-Jl^5L f^l ^A^ # ^ 5^71 nfl^o,] B>7^7] 7 > ^^o] 3j,g- J=o^l flo} pfl 4. o.-g-^ 

fentanyl)^ A^ *h8-*l^l Qo) $ , ^-Aj ^^f^m, £^7> 371 nfl 

*°H ^T^Sfe Jf^^H, ^ 0 W^M1c 1^*£7> (toxic level) ^ SLi^l £#7l (1.5~ 

6h)7> #<>M 1^^5L7> #^4. 4^, £ Tjj^iHl 3^$. 2 7i^ a. ^ -^q. 

0 ^^A 3$ ^J°l7l n&*fl =L #S7> 3^1 &4^r #%o] £ l^^Mfe 

?m *H3iL4 ^ 3^, 2-3 0 ^> *1#3AJL 9#°1 «j-#5lfe oi^ ££ e|Al^l- 



£ 4-g- a] «* 4-8-«fl*>^ ^ 71 ^sl oi^ £i eflAl^ a^s! ^#,g. ^17^>71 ^=fl go] o\\l -8-"H 5 

^Ml^lc, ^l^l iiEl^ &i=. p ET ^ = 0,1 ^Aj ^13. ^Aj J7 «-7>#^°l °i*^ 

■§- °11S^3. «H 314^ 4°lSeflolH(fentanyl citrate)^ -frS.^, ^^Sf, 3}Jf ^^aR (enhancer) $ *1 



ol^SiellAl^cfl olsfl 0^0] Tj^ofl ofo.^ 3 7 M ^5} 7 ]*H °1*11 ^£4. 7}^ ty]®^ ( e 

lectrorepulsion)^ ^ %°-S., ^7} <$^<% ^ °<f^H ^# ^ *^°H ¥°1 31^ £3*1* 

^ ^#^r ^7l^ £1*11 Jfl^- MIS. ^€4. 7l^£ 3 7l ^3 f- (electro- osmosis) i ^«fl ^113 

S.-S- (volume flow) 0 !! 5ltb ^^-S, ifl ^7l7> * Jf^|^ ^#71 ^ (appendage; hair duct, sweat du 
ct )^S.X] 6\ Jf^oflAi £^o.S ol ^-t}^ Na + 21 ^r^^Hl (transport number) (# 3^-^°H tfl^ ^ ^ 
■i-^cfl sisfl cl^-51^ 3^-^=51 •&■§■) 7} 0.7^1 t^, ol^l-^ ci " ^ ^^tf) (transport number) 0.3°14. 

cl^s.ol ol^s^ ^ol ol^(^7l^j^, electro -osmosis^ *^)^7l ^^^1 -g-^ °l**rfe #^ 

ojzo] °^ao. s ^l-^^ #°1 g:^, °1 #21 *H ^» (volume flow)°l^ 4^1 °^3^ 

(anodal delivery)!- ^ ^Hfe 0 1 ^113 (volume flow)°fl ^l^l ^0} (cathodal de 

livery)* % aHfe ^t^S *e Jl Jlfe *H3*# (volume flow)^ ^=#^ ^dfl ^e]^ 

^1?14. 71^^ ^ (diffusion) i ^jASAi, q=l-7Hl-#4 3^Jf Lflo^ ^ 4^ ^l-^l 

S *^?>4. ^l^T^l Tt=fl «Sfl ^7^11- Cl ^7>*14^ ol^ S i 5l]Alil- ^Al^ BlJfSl ^ ^ HTfl S\o] 
(Seaung et al., Int. J. Pharm., 1995) ^l"^ 3)^-^2l-£ (permeability) 7> 3.7fl ^7>*>7ll Q^. 

£ 1, v ^°11^fe 3 71^ ^(electro -osmosis) 7 A^, ^Si^^^] °J Sf^Sf- (NaCl) °1 ±%=, ^ 

0.001-0.05 % w/w7} ^4^^ #e|^^s1 .g-tflofl, /MSijjolE o^ #<5 i ^l^Aj -S-x^fl a 

tr ^1^£^4 ^^7l-i-n]l<q ^ta-g-nfll- 7>*l *t-§- OJ l, ?l^i^>l-^ ^ ^^11" ^°1 ^^ft^ , 6 1# ^ 
SrZZo] 51^^ ^l-oll ?B^*M ^* ^l£§>^ ^7(| 5J0ICI-. 



^ ^«fl>*lfe ^1^^ ^l^i^rl-^oJ (karaya gum)* 20~40 % w/w $*H*H ^#^-g-iHSliS 

-a^^Sfe^, o] A>-g-^ ol-fi-fe «^&| ?l^-§-i4 3^^t 7 J-i* 7>3 *lB3i* 4 V ^^*>7l 

«H*o1p1 h*> 7}2H xi^^ji ^°1 A>-g-S)o^7l °U1H if*fl^7l nfl*ol4. ^H5J^* <§^*>7l m « 

^ ji^7>i-^4 41c -g-"Bs.fe #el^m, ^s^?ll#2l#oi °1#^ #5l^m°l ci 4^^, 
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40~70 %w/w ^44i4 4-§-44. <>m -g-nflfe 444 44 iS^if 4 V 

44 nfl^M, ^SmSf-CNaCl)^ 4* =r 444^1:43.4 <*Sr4Sf-* 4 0.001~0.05 % w/w ^"4 
^ ^ 5U^1 314 <>]*<8r 444 4#°H tfl^ -g-44 -g-*lli£-§-^S Af-g-5]7l 44 4#* 

^ 4fe 4*d 0 l a 4. 4^ 4714^*4* ^ Sife 4^471 4^1 £ T^ofl^fe ^ 

iL7> 7)2; ol^ £i eflA]^ *W144 £o] #0] o| B ] ^ofl #4444 SLfe A>-g- 444 ^ t| 4 -oj 

*1144^ 43 Si<*l 4s. 4^1 444<^ ^ ^4. ^4 ^ ni xH vai #44 ^ #0 ] £4 



44 ifli^ 4#4 44(loading)xr 4"7]4 4^-g-*M 4#* 33 ^r°144 ^4 Ji^-g-^H 4#* ^ °1 

-g-OJJ^ nflES^* >|| 2 *>fei;fl A>-g-4^ ^-714 4^4-§-"]}4 4fe ol-4. 0^4 iLa-g-nflS^ 44*, o,] 

4*^4 4^ -fM-g-afl* * ^ flfe^, °1S -§-^71- BiESJAf ^2:^4 A}-g-S]fe £44 4 4^7] 

4. °1* miff 4#* 4<>l7l 4*1 4-8-4 4°l7l 4^1 ^4^r 43^ 44^1 ^4^ ^4. 
££4, 4- 4^34 ^i4^^on^ 4^4 4^4 444^ fl^if °|^4 4 4«^iL44 (enhancer) 1: 4444, 

* 511 44 (oleic acid, OA), °1^3.4 4&1^4 0 lS(isopropyl myristate), ^S^^1#4S 2.^4-f 31 °1 S (propy 
lene glycol monolaurate, PGML) , *31444 ^ S44#4l-£l £4-§- OJ l (0A-PG), ^1" (menthol) , -S-^(urea) 
^oH4 444 4^J±44* l~20 % w/w 4*44r 4°1 44344. 

4 4^44 4 1 .^^oj ] -4 7>«- ^ 4^ 444^ 4alell°ls4 ^41- ^4£i^Rr 344 at 
444^*1 a^44. 

4 4^44 £1? 44^1 4# ioo - 200 y m7> 4444. ^7} ^4^-^ t^-^ ^7>4 

4, 04-4 -4^01 1444 44 4^4 4 4^44 ^44 4^14. 

^ ^4i-^°l IfASc, PET ^4^ ^4 (Sn)* ^4^12} 41^ H^^lS 5LS4^1 

35 % HC1 ^-§-«>HH #3H3 (SnCl 2 ) Hfe 4^^^ (SnCl 4 )°l 4-8-^:4. 

^1^>, £ 4-8-714* 



^ #^444 4^*^l-^ < a 4 °1 3= ^^^(Fentanyl citrate) ^ ^1^444 ^ 6 >\i S^i^fe 

f^H^s #7fl44, # ^ ^^^^(^^Siel)^^)^ ^714 u dlW^ ^4^4 ^s. 

^■bh 44 3HH 4*11 ^£^4 ^ 6 )^£i5ll4^1- °^f^ * 

4^ ol-frfe, °l-£-£24 A l^ ^S^^-l- 1-4^1 44-^44 tfl^- 44 ^«:(barrier function)* 4 

4:444 44 41-4 44 (passive permeability)* 34 &7}*\?]E.S. 4^.H] 4^fe 7l# ^slf-^^l^^ Hl^fl 

«4 41-* ^ oj4 4^44. ^ 4^ o] °-±^ 4^4 W$<$ 4^ m M14 €4^ 

A>ol S5l lolE (fentanyl citr ate)^ XI 2: ^ 4^>°1 4^ 1^8 ^7> ^^4 41-4 « 0 V##£7f 3.A 7^44 4 

fe4, ^ 4^ <=l^£i5ll4^°11 ^1*1 °l E d £-*l^* 4^ t ^ 5!l7l ^, °]£££3H:i4 4*1 

*4 471 4 ^(electro- osmosis) 7\ a A^7\\ 3<H *(^^)i ^4 ^H^S 

0144 4401 7}^t}7\] ms.^ 7>^4t11 44. 



$44 A>olE e1 lolE (fentanyl citrate)^ 4 714^ (electro - osmosis) 4 4*11 ^S)* 1 ^ l-^ £ 

4 4^4^^^°^^ •a^sl c H^< : >>^^^(flux)7>^7>4sl4^^1 34,^1 °^*^^*M 

4 44444 *sji(fiux)fe ^-4AS4^4 ^^i(fiux)4 4«fl ^ ^m. °J=^ sfl4i^1^ 

4 71 4 ^(electro- osmosis) 41 4«11 4% ^ #«1 ^l^l l^SHEl ^H v EflS 44 *^7l 4 

£o]4. ^^fe 4. 71 4 f- (electro- osmosis) i ^1*11 sfl^ ^flS 4^4^ #i 4#°1 ^H v EflS 44 

444 4*1 ^47> 44^- ^ ^ej^(flux)fe- 4^-7> 4-§-sl^ ^%t44 sfl4i °^4* ^14^* ^^.4 ia4 
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4^4*- ^71)44^ 3 °14. =L ^4^ 4 °lB5lHB (fentanyl citrate) ?\ <3=*l*r* 3uL <&7] nfl 

^oii ^ 7 ]^^s c| ?13HM ^<>14. 35]£s £ ^llHH^ 4fr» im<L3, 3-§-4 

a}o> ^ 3-g-*}^°] Afl^JE M^- 7 0 >s>^ 0^4^ 4^^) 0.1-0.4 mA/crf^l ^-§-44, 

1 3H 2-6 44, 4^Rr 4<>1 4t^M. 



°14, £ ^* ^4°H1 444<^ ^Ml*l *i^4£ 4^4 2£ 4, £ o]^- ^ahio,i ^sife <>W4. 
[€*H l] 

^4^ Bfl^S] ^is. 

Aj-ojE^cl e (Fentanyl citrate) 10 mgt" ^ (MeOH) 0.1 10 %(w/w)-§-°->!* 4^4. 4 

444 (Karaya gum) 0.06 g4 "S 44B# (NaCl) °1 0.003 % 4*4 #3 ^14 (glycerin) -§-°-!j 0.1 g* -#7l4 $4 
4 (fentanyl) -§- OJ 14 4 *TO4. °1 £^-§: 44#4°1 £i4 ^4 €«- (PET film) 4i H*^* *JL 4<>lH 4 

3 (knife doctor) # *l-€-*H 200 /an t^IS. ?fl^ (casting) * 30 °C ££°1H 24 *14 0 l£r£.^W 
i ^ #1 (patch)* *llS45!i4. A <M 44#4<=1 S£E)°1 o}^ ^f-( fllm )^ ^ (Sn)-i: ^4*H4 4°1 PET film4 

i ^^^S. S.S.*}JL £S*V 35 % HC1 ^-g-^-W 44^ o^a^ (SnCl 2 )^ 4*34^ (SnCl 4 )7> EI 

4 4 fl- (film)* 4^4534. 

[44^1 2] 

43ls11<5lS(Acrylate)?]] 44*H» ^44 3) #1 (fentanyl patch) 4 ^|2i. 

#eHl 4 (Glycerin) 3 g^l ^44 *H S 31 °1 J= (fentanyl citrate) 10 mg* 7>«H 44 7 r 4444 ^44. °l7H 
<£44H#(NaCl) 10 mg* ^3. 44 4444 (karaya gum) 2 ^3L 4 4^4. <^ ^1 43.13H J= (acryl 
ate)7il ^4*11 0.4 4 4£ ^ , 4f-(film) 4°11 200 /am ^ ?fl^ (casting) *H 44 (patch) # 

4. 

[-a^H 3] 

o>5L^eflolE (Acrylate) Til ^ PGML enhancer^ ^7>^ ^#1 (patch) XI 2: . 

(Glycerin) 2.73 g°11 ^14^ A><»1S^|<»1 S (fentanyl citrate) 10 mg* 7}^}^X\ ^-^4. c] 

_g_ojjo)l ^S^^l#elS SiiBHr-iilMH (propylene glycol monolaurate; PGML) 0.27 g (5 %), ^ SKKSf- (NaCl) 
10 rag ^ ?>4°>^ (karaya gum) 2 g* 6 >3l^f]H(acrylate)^ ^4^1 0.4 gt^^S^^^, 

«fl-(film) 4H] 200 /mi t 1 ^^ ?fli^ (casting) (patch) # £534. 

[^H 4] 

Jl^f (Rubber) Til ^^Mll- ^£ ^El-^ 2fl#l (fentanyl patch) Xl2. 

4 °1 S 511 °1H (Fentanyl citrate) 10 mg^ ^14*(MeOH) 0.1 g°ll ^-«Ht!:4. °1 * 0J ] 0 11 S)-4Sf- (NaCl) °1 
0.003 % t-fr€ #el ^ € (glycerin) -g-^ 1 g ^ 44°^ (karaya gum) 0.3 g^r ^ ^-^^4. °1 -g- 0 - 1 ] 0 !! 31^ ( r 
ubber)Tll ^4^1 0.03 gl^i4^ 4-§", €fl-(film) ^Hl 200 /dn ?fli^ (casting) 4^ 41^ ( p 

atch)* 9A9X^. 
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3]Jf ^jf-a.7 0 V^l (enhancer)^, £31 (oleic acid; OA)* ^-fr^fe ^ (fentanyl patch)^ ^S. 

#7l ^ AH 14 ^ ^0.3. Xl^i), <g5H+^f-(NaCl)°l 0.003 % «-fV€ #5H€ (glycerin) -g-^ 0.1 g* 7} 
tfl^l. <>1 #5^1 ?i (glycerine) -g-^ 0.09 g 4 £3) t!^ (oleic acid) 0.01 g* $7HH sfl^l (patch)* £$4. 

[^H 6] 

V\^if-1±%4 (enhancer) 3. <>1^S€ ^] °1 £ (isopropyl myristate)* f-fr* 314^ 4$ (fentanyl pate 

h)4 

^Vyl ajaH !4 «^Jl5L ^S^E], <*J*4Sf-(NaCl)°l 0.003 % #H^m (glycerin) -g-^i 0.1 g* 7} 

^ t|| 41, °1 §3<M|?l (glycerine) ■§■«! 0.0949 g4 ©li^S.^ *1 2^31 °1 S (isopropyl myristate) 0.0051 g* 
^7>*H €^ sfi^l (fentanyl patch)* ^5a4. 

[^H 7] 

^TiL 7 ^ (enhancer)S. 5 % OA/PG* It-fr^t €4^ Jfl^ (fentanyl patch)^ ^S. 

Aj- 7 ] aJa^] 14 ^ h q V^ O.S. 7-H^}5], ^^^^(NaCl) 0 ! 0.003 % $-8-3 #3 ^] ?i (glycerin) -g-°Jj 0.1 g# 7} 

tfl^l, °1 #el 4 ^(glycerine) -g- OJ ! 0.09 g 4 5 % £ 31 ^ (oleic acid)* tMrt!: "Si^^t- (propylene 
glycol; PG) -g-^ 0.01 g* $7>3M Kfl^ (patch)* £534. 

[^H 8] 

^l^f ^Jf-iLTj-^)] (enhancer) S- ^ 1- (menthol)* tHft!: #1 (fentanyl patch) 4 

a> 7 i aJaH 14 wj-^AS (patch)* 7-11244, 44 <*S)-4;Ef- ( NaC i)<il 0.003 % ^sH^tglyc 
erin) -§-^ 0.1 g* 7>-&>fe tflA}, pfl^ (menthol) 0.034 g ^ ^S.^^1#2]#(PG) 0.066 g $7Ht ^4^ sfl*) ( fe 
ntanyl patch)* 7.-11^4534. 

[^H 9] 

4^f ^f-SL^HI (enhancer) 3. -9_:£. (urea) * f-fr^ ^4^ 2fl#l (fentanyl patch) 4 $2l. 

a]aH 14 «^ o.s sfl^ (patch)* *HS44, 44 ^SWHf- (NaCl) 0 ] 0.003 % $-fr4 ^eH14(glyc 
erin) -g-«9 0.1 g* 7>§>fe cflAj^ iL4i(urea) 0.034 g ^ ^3.^ 3i^Hl#(PG) 0.066 g* ^7>*H ^ (fen 

tanyl patch)* *)1S45a4. 

[BlJilofl 1] 

^"71 i 14 ^Utt ^ o.s 314^1 ufl^ (fentanyl patch)* 44 300 /an ^3. (casting) 4 

^ $4^ aflfl (fentanyl patch)* *)l2:*]-534. 

[HlJH<^l 2] 

Aj-7] Aj A] o)| 14 ^.<y $ « 0 >^ 5S4 1 ?! sfl^l (fentanyl patch)* 7112:43, 44 600 ^3. (casting) 4 

<*| ifflE^ sfl^l (fentanyl patch)* 7fl2:§>°i4. 

3] 
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44 4*1 *\] l4 ty$°.g. 444 4$ (fentanyl patch)* ^244, 44 1 mm ?fli^ (casting) 44 

€44 ^ 3 (fentanyl patch)* 7fl2444. 

[4^1 1] 



1* 4^ Ji|Jf (Full -thickness hairless mouse skin) (8-12 t^)* 4 ^€4 (diffusion cell)^ ^44 

^4 444 44B3ME m (fentanyl citrate patch)* °l-g-*M 36.5 °C4 4^H1 *] 4 (incubator) °H4 * 
3^ (flux) 444534. ^4 (Donor) (44#^)S4 4?1 44i H4 ^4 sfl^ J=L 4453 o.^ ^^B] 

(acceptor) (444 4^- pH 7.44 Sflsfliii 4^oJ] ( H EPES buffer)* ^^4. 4£r££314i4r DC po 

wer supply* 4-§-44 4^r ^ 4fr (continuous constant current) (0.4 mA/cnf)* 6 44 *4 ^-g-4^4. £4 (D 
onor) ^ 444 (acceptor) 44* 444534. 444 (Fentanyl) 4 44£ HPLC* 4-§-44 230 

nmS] 44°114 444534. av 7 ] ^^oil <^4, £ 4^1 4^ ^Ib]-^ sfl 3 (fentanyl patch) 4 =r*4 

(passive flux, 4it4£4 4£4 *s=*H 41 4*1 4**1 4)^1 4*114^ 44 4*4 ^Hr44 &4 

-° 4, *44 ^(cathodal delivery) (cathod4 44°ll 444 3-f )4 3-f 30~40 /zg/cnf4 ^4^(flux)* iL534. 
4444(Anodal delivery), ^ afl#H 44* 444 ^-f (flux)-b -§-4 4 4 (cathodal delivery) <Hl H]«fl D H 

-f 4^1 4444(£ i^£2), 



[4f<i 2] 



^-71 44°ll xo] « 0 V^oll 44^ ^1^4 4*11- 4 -§-44, Al4^A><gif4( differential scanning calorimeter; DSC) 
4 ^4^(flux)* ^ 30 °C°114 44 4^4 4^ (cathodal delivery, 0.4 mA/cnf)* 4444 1 4, 2 <4 1 ^r, 2 

^,it2f,4f, i2tat^ 44011 4s ^gji(fi ux ) 44^ 4 s 4^4534. 41144 ^12: * s.444 
01 4^^ ^ 7 i 5 ai?>44^ 4#^47> 4^ 444^ 4** 44453^4, 6 44 4^f s44fe 4*4 ^4^( 
flux) 44* 44^A4, 45 30-35 »g/aiiH -f 4^(flux)* 444^ 4* 4 ^ 44 3). 4^ 3fl4 44 4 
#6] 4^-oi t.]^] 44 4444 4^444 *ll£-44 DSC 44?} 4* 44^ 44. ^ 2fl4* 41: ji 4^7} 4 
4 *<*Hte- 163 °c e4°fl4 11.12 j/ g 4 44 ^44^7> 444^4 444 44^ 175 °C e*W *44a.4 3 
4 43* 444(£ 4). 4 4^ 4# 6 1 ^4 4^44 °1^4^ 4** 4444. 444 nfl^i ^.Efl j± 
44 ^^s^44 ^4 ^^^(fiux)7>44^fe 4°14. ^^4 ^dft ^-§-44 ^4 ^fls 47l4¥(eiectro-osm 
osis)4 ^<H4 4#* 4°1t11 oH4-*i 4^4 44*4 ^^^(fiux)7> *}<£^ 4014. 44 H4 4^1 

4 ¥ (electro- osmosis) °11 4 *H 1^1 #^^-4 41"^: ^HJ-EflS. 4?1] 4^1 ^^i(flux)^ ^7>4?1) 44. 444 
&&f± ^^r 4^-* 6 44 ^14 ^1*44 4#^4 <:> llfe ^S.4* 4^1^] 4 fed], ^(electro -osmosis) 

ofl sisii a)i#i 4s w41 44 4fe 4#°1 444* 4^ 4^1 nfl^i ^47l^j^s -g-4(cathod)^AS 4^ 
471 41^o]t4. 



[4«i 3] 



-47] 4f ^1 14 4^°fl 444" 4^44, 44 4^-4 ^7l* 0.2 mA/cnf, 0.4 mA/cnf, 0.6 mA/cnf 3. ^ -g- (cathodal deli 
very)44 ^ £| i(flux) 4 44* ^^444. 4f 44°H 444, 4 41- €44 2fl4 (fentanyl patch) 4 

^ 4^-4£7|- 0.2 mA/cnf 4 ^-fi 44 ^^i(flux)* fi°U, 0.4 mA/cm ! 4 0.6 mA/cnf 4 ^^-^^ Hl*4 44 
* iL^ A4 0.2 mA/cnf4 ^^4^ ^ ^i(flux)* il44(i 5).<>lfe [4f 2]°114 4^1 4^4 44 44, 
4 7] 4 ^(electro- osmosis)^ 4«fl #4 ^444 4#°1 444* 4?1] 444 4fMl7l4 4#* f-444 

^4£^ 444^ilS ^(cathod)^S 44471 nfl^olcf. ^fl-o} ^|7l7> 4^ 7^5. 4*4 ^i(flux) 

4]^ 1-2144, 4^ qns. 4^4 f-4£ ^4a44 4471 ^+ (flux) ^7>^ 4^4^ 44^ ^ 4 
44. 
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[^ IN 4] 

^■7} 4^31 1 °] «J-^o)l 2)*}<*\ 414=1, 4^ 5 4 4^H 7 Si 4^ 44^ 3^ (fentanyl pat 

ch)*4-§-*H * 3^ (flux) 3 ^4534. °1 4f£ 31 ^Jf-S^Ml (enhancer) 4^^(flux) 

3 <§4* iL7) ^4 ^^^S, 4«44°ll S144 ^^Jitfall (enhancer) ^1 * 3^ (flux) 7} 47-147)1 

(lag time 4^)4* ° s v *r Sl^, 3*11 ^^(flux)i 4^ ^7 r ^-g: 4&4 (S. 6). 

[41 i 5] 

^7] 41H 1 S\ 4*H o^^H 4143, 4 D J 4it3^R>* 1 2 4# 44 4^T» 7M (on- off) 4^1 1 

2 7-14 4*1 *A%*\3-, 2 <H*t 3 4£ (profile) 3 4^-§-* 47>14534(i 7). ^RH *14^f ^ 

a}i(flux)fe 4^453*14, 3 1R> 4#°1 7|^aj6 S ^=4^ ^-o]^ - 

4^1 m 



4 4^ ol^sa^Al^ofl o}4 444 (fentanyl) 33)44x1^4 SH> 3^3.4 4^4 €^4 

41" 3^, €47> 44^ ^14i 43 (power) ^ 7fl Bfl (on/off) t°-S*l ^ Tfl f-^7RV* 2:4, f-^ ^ofl 44 4 
^ ^j7]l- 2.44^*1 f"^^* ^Tfl 2.44 ^ SZfe ^ <>l£S-i3W^ 7fl44 ^ 43* 4^1 4** jL3^«|] 
4 *fl, 4 44°lH 7fl^4^> 444 (fentanyl) <>l£££iSH£: sfl^l^ ^ -2.3.^ ^4 ^ -rr-g-4 °1 

ifl*H£. 7il4°l ^^44 3^4 ^^^^1^4* ^Tfl 5]JI, D| 447} 4^*33* 43.4^ ^#51 4^4* 



<>144 44 4 *144*lH ^W>1 -f^r^U, ^^i^E *fl* o-g-^v ^<yoi s^&4. 
(57) ^43 ^£1 
3^ l. 

444^ °1 £i3<H 5Ufe PET €#<*H, 4=r4^44444 4443 (karaya gum)* 44^4 il^il^, $ 
44 4 °1H ?3H J= (fentanyl citrate) 3 43:4, <S44B4, 44^1144 (enhancer) ^ ?lT^-g- D flS ^4 * 

2. 

*lll%Ml SI^4, 3-^44 7>44^ (karaya gum)"! 20 % - 40 %(w/w)3. fl-fr^* ^I'&S 

3^*8-3. 

4]l^-°fl S1<H4, 4^ -S-^Sfe- #51 ^14 (glycerin) Sfe ^Sl4^2l# ^<^I4 4^5)^, 40-70 %(w/w)S 4 
4. 

^Il4°ll ^^4, 4714S1-4S i«l ^sH-Sf-tNaCl)"! #2] ^ 4 (glycerin) 4°H 0.001-0.05 %(w/w)S 4t 
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3^5. 

aflllMI 91°]*), -^^il^] (enhancer) 5. ^^(OA), ^H^Hs (isopropyl myristate), £31 

^Sl?l#el#°l £tH" (OA/PG) , ^S€^^el#aiie]-f^ 0 lH (propylene glycol monolaurate, PGML), 
(menthol) Hfe A4:(urea) f^H ^ € 1 * 1-20% (w/w)S. ^Jli^Rr <>1££ 

^15W <^*HH1 o}o^, €-§-^H ^i-g-°->] £i^]7> 100-200 ^-i: ^^-S.*>fe ^sM^SS. 

Tfll^H] floH, ^7l* nil 0.1-0.4mA/cm 2 2] JHJ °. 3.*Kr 3 3| <>1£JL£3W>: ufl^]. 

3^ 8. 

^17%H1 #711- aj-g-^ ^ 1 2-6 ^R>, 1 °i 3 -§-#■§: Tjiq ol^s^^ 

^ll^l SU«H-H. ^7l# ^ iH^Kr ^7l^ ^(electro- osmosis) i 3*A ^HS^ a]^^ 

^-4 ^47> f^fe ^1* <WH m ^ ^#ol ^S^c^i ^^^(flux)i 

fe °J-t* n W f^^slc 3*1 °1££3L*H^ afloat 

3^ 10. 

*)ll*<Ml 5514^, ^i^l 5Ufe fllm^r, ^ ^ (Sn)* ^^14 

film *H ^3. £a*>ul 35 % HC1 *r-§-«W>*l tfSH^ SnCl 2 ^ SnCl 4 7> ^Msfe 
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dsc sssr^gr 




T ,„,±, ( ,, k ,*.„ H 
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